The physiological activities of coronatine on water uptake in potato tuber, root elonga tion in wheat and hypocotyl elongation in mung beans were compared with those of indol 3-acetic acid (IAA).
Introduction
It is well known that plant pathogenic microorganisms produce physiologically active compounds.
Those can regulate growth of plants, but there is few evidence that the growth regulation occurs in plant-pathogen combination except the case of fusicoccin, a phytotoxic glycoside, which is produced by submerged culture of Fusicoccum amygdali Del. 1, 2, 5) Coronatine is an extracellular toxin produced by Pseudomonas syringae pv atropurpurea (Reddy and Godkin) Young, Dye and Wilkie, the incitant of the chocolate spot disease on Italian ryegrass (Lolium multiflorum Lam.), and makes its grass necrotic lesion with chlorotic halo similar to the symptom caused by the bacterium. 4, 6) On the other hand, coronatine induces marked hypertrophy in potato tuber tissue. Coronatine also increases tissue deformability, mainly ascribable to an increase in plasticity of the cell wall. In addition, RNA and protein syntheses seem to be required for the coronatine induced hypertrophy and increase in cell wall plasticity. 7) These results indicate that coronatine may be characterized as a substance with high auxin-like activity. These findings have promoted a comparative study on physiological activities of coronatine and IAA. The present work deals with the effects of coronatine and IAA, respectively, on water uptake of potato tuber discs and the elongation of mung bean hypocotyl segment. After washing in running tap water for 10 min, the discs were blotted between filter papers for about 10 sec and weighed in groups of ten discs. Thereafter, the discs were transferred to Petri's dishes moistened with water soaked filter paper. Ten pl of coronatine (25 mM/ml) and IAA (50 mM/ml) were applied onto the surface of discs, spread with a glass bar, and incubated at 20 C. The discs were reweighed every two days.
Test for elongation in wheat root. Seeds of Triticum vulgate L., Norin-61 were soaked in tap water overnight and allowed to germinate at 28 C for 40 hr. in dark. Then, seedlings of uniform size were selected and transferred onto filter paper and moistened with test solution in Petri's dishes. The dishes were placed in a growth cabinet in dark at 25 C. The length of primary roots were measured every two days.
Test for elongation in mung bean-hypocotyl. Mung bean seeds (Phaseolus aureus Roxb. cv. Black) were sown on absorbent cotton moistened with water and covered with a glass plate. After 90 hr in dark at 25 C, hypocotyls grew approximately 5 cm in length.
The cotyledons, apical buds and roots were removed, and the hypocotyls were placed in a vertical position in a 20 ml glass vial containing 5 ml of water. The hypo cotyls were then kept in dark for an additional 24 hr at 25 C to increase their sensitivity to auxin. Segments (5 mm) were excised from the hypocotyls 4 mm below the top. Twelve hypocotyl segments were floated on 3 ml of coronatine or IAA solution at the concentrations given in Fig. 4 and their lengths were mesured 22 hr after incubation at 25 C in dark.
Results
Effects of coronatine and IAA on hypertrophy response of potato tuber discs Coronatine and IAA were compared as to their ability to cause hypertrophy of potato tuber discs. The increase in fresh weight of potato tuber was a good index for the change in tissue volumes. The time course of water uptake in the discs treated with coronatine and/or IAA are shown in Fig. 1 . The water uptake of potato tuber discs treated with 0.25mM coronatine was considerably higher than that of 0.5 mM IAA treatment. Corona tine did not promote increase in fresh weight of potato tuber discs in the presence of IAA. During the first two days of incubation the rate of water uptake in the discs treated with coronatine was slightly lower than that of the IAA-treated discs. Four days after incubation the rate of water uptake increased rapidly in the discs treated with coronatine alone, while it was slightly higher in the presence of IAA. These results indicated that the effect of corona tine on the increase in hypertrophy of potato tuber discs was higher than that of IAA (Fig. 2) .
Effects of coronatine and IAA on root elongation in wheat
The effects of coronatine and IAA on root elongation in wheat were shown in Fig. 3 . At the concentration range from 0.1 to 0.5mM these two substances ex erted similar effects. Both of them inhibited root elongation at the same degree. There fore, coronatine seemed to have the typical ability of auxin to inhibit root elongation. F ig. 1 Time course of water uptake by potato tuber discs treated with coronatine (25mM/ml), IAA (50mM/ml) and water as control. Fig. 2 Effects of coronatine and IAA on hypertrophy response in potato tuber discs. Coronatine (10mM/ml), IAA (50 mM/ml) and water as control IAA than in IAA alone ( Table 1 ). The results indicated that coronatine appears to lack the typical ability of auxin to elongate mung bean hypocotyl segments. 
Discussion
A discussion of the results presented above can be focused on the mechanism of action of coronatine as a growth promoting substauce.
It is generally recngnized that auxin promotes water uptake by discs of potato tuber tissue9). In the present experiments, the water uptake of potato tuber discs treated with coronatine was markedly higher than that of IAA-treated discs (Fig. 1) . Exeriments on hypocotyl elongation in mung bean indicated that IAA markedly stimulated hypocotyl elongation, a generally accepted mechanism to explain the effect of auxin on growth by cell enlargement, while coronatine did not significantly effect elongation of the segments. Only in the test of wheat root elongation the effect of two substances was substantially similar, since both coronatine and IAA inhibited root elongation in the same concentration. 
